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Description 

[0001] The present invention relates to a pin for con- 
necting gears to a supporting member 
[0002] More specifically, the present invention relates 
to a supporting pin which may be used to advantage, 
though not exclusively, in epicyclic gear trains for trans- 
mitting severe loads in general, and in epicyclic gear 
trains of aircraft transmissions in particular, to which the 
following description refers purely by way of example. 
[0003] Aircraft transmissions normally comprise an 
epicyclic gear train in turn comprising a sun gear, a ring 
gear, and a number of planet wheels interposed be- 
tween the sun and ring gears and supported on a planet 
carrier. 

[0004] In most applications, the planet carrier com- 
prises two substantially platelike elements positioned 
facing each other on opposite axial sides of the planet 
wheels, and connected integrally to each other by a 
number of angularly equally spaced cross members or 
tenons normally integral with both the platelike ele- 
ments. Each of the planet wheels is connected to the 
carrier by a respective supporting pin, the opposite ends 
of which are each connected to a respective platelike 
element, and to which the respective planet wheel is in 
turn normally connected via the interposition of a bear- 
ing, normally a friction bearing. 
[0005] During operation of the gear train, the carrier 
is stressed by forces which, in some cases, result in de- 
formation of the carrier and, in particular, in displace- 
ment of the two platelike elements with respect to each 
other. 

[0006] Displacement of the platelike elements in turn 
results in deformation of both the tenons and the sup- 
porting pins, the axes of which pass from an ideal work 
or rest condition parallel to the axes of the sun and ring 
gears, to a real or critical work condition in which they 
form, with the sun and ring gear axes, an angle of other 
than zero and which varies according to the intensity of 
the forces transmitted. 

[0007] Deflection of the pin axes and, hence, of the 
respective planet wheel axes with respect to the ring and 
sun gear axes results in uneven distribution of the con- 
tact pressures between the planet wheel teeth and 
those of both the sun and ring gear, which in turn results, 
not only in general malfunctioning of the gear train, but 
also in rapid wear of the contacting parts of the gear train 
in relative motion. 

[0008] To eliminate the above drawbacks, a different 
dedicated supporting pins are used as disclosed in DE 
197 06 686 A1 , EP-A- 0 003 894 and US-A-3 943 787. 
In particular, DE 197 06 686 A1 according to which the 
preamble of claim 1 is established, discloses a pin in- 
serted in one side of a planetary carrier as a cylindrical 
fit. An inner ring is interposed between a roller bearing 
supporting the planetary wheel and the pin and is radi- 
ally supported by a short cylindrical section at the centre 
of load. Also, between the carrier and the supporting 


body, provision is and must be made for a load balancing 
assembly, which comprises a number of axial arms con- 
nected integrally to the supporting body; and, for each 
arm, a respective connecting member lying in a plane 
s perpendicular to the sun and ring gear axes and through 
the center lines of the planet wheels. 
[0009] Known balancing assemblies of the above 
type are particularly complex, are extremely expensive 
to both produce and maintain, and, being highly 
stressed, are subject to frequent breakdowns and mal- 
functioning. 

[0010] It is an object of the present invention to pro- 
vide a supporting pin designed to solve the aforemen- 
tioned problems in a straightforward, low-cost manner. 
[0011] According to the present invention, there is 
provided a pin for connecting a gear to a supporting 
member as claimed in claim 1 

[0012] A non-limiting embodiment of the invention will 
be described by way of example with reference to the 
accompanying drawings, in which: 

Figure 1 shows schematically, and with parts re- 
moved for clarity, an epicyclic transmission featur- 
ing a number of supporting pins in accordance with 
the present invention; 

Figure 2 shows a larger-scale section along line ll-ll 
in Figure 1 ; 

Figure 3 shows a section of a detail in Figure 2. 

[0013] Number 1 in Figures 1 and 2 indicates as a 
whole an epicyclic transmission for an aircraft (not 
shown). Transmission 1 comprises a sun gear 2 rotating 
about a respective axis 3; a rotating ring gear 4 coaxial 
with axis 3; and a number of planet wheels 5 - in the 
example shown, five - meshing with ring gear 4 and sun 
gear 2, and connected to a planet carrier 6 so as to rotate 
about respective axes 7 parallel to one another and to 
axis 3. 

[0014] Carrier 6 extends coaxially with axis 3, is 
formed in one piece from metal material, and comprises 
two facing platelike bodies 8 and 9 (Figure 2). In the par- 
ticular example shown, body 8 is connected integrally 
in known manner - e.g. by means of a bracket 8a and 
screws or pins not shown - to a fixed body 1 0 (shown 
schematically) supporting carrier 6. Carrier 6 also com- 
prises a number of known tenons (not shown) extending 
axially between, and integral with, platelike bodies 8 and 
9. In a variation not shown, body 8 is connected inte- 
grally to an output shaft, and ring gear 4 is connected 
integrally to a fixed body. 

[001 5] Each planet wheel 5 has a central axial through 
hole 12, and is connected to platelike bodies 8 and 9 of 
carrier 6 by a respective supporting device 13. As shown 
in Figure 2, device 13 extends through hole 12, and 
comprises a supporting pin 14 having a respective axis 
15; and a bushing 16 made of antifriction material and 
interposed between pin 1 4 and the relative planet wheel. 
[001 6] Pin 1 4 is asymmetrical with respect to a plane 
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P (Figures 2 and 3) perpendicularto axis 1 5 and through 
the center line of pin 14, and is defined laterally by a 
cylindrical supporting surface 18 coaxial with axis 15 
and having a straight generating line. Pin 14 comprises 
two opposite tubular longitudinal end portions 19 and 
20, which, in the particular example shown, engage, 
with substantially no clearance, respective axial through 
holes formed in bodies 8 and 9. Alternatively, in a vari- 
ation not shown, portion 1 9 engages the respective hole 
and is therefore connected integrally to body 9, while 
portion 20 simply rests against a support carried by body 
8, so that pin 14 acts in the same way as an ordinary 
rod restrained at one end and resting against a support 
at the opposite end. 

[0017] As shown in Figures 2 and 3, pin 14 also com- 
prises two tubular cylindrical intermediate portions 21 
and 22 extending from portions 1 9 and 20 respectively, 
and having respective outside diameters and different 
respective cross sections measured In respective 
planes parallel to plane P. More specifically, portion 21 
has an outside diameter and a cross section greater 
than those of portion 22, and a much greater flexural 
strength than portion 22, or at least such that, when pin 
14 is stressed in use, portion 22 is the only one to un- 
dergo substantial elastic deformation. 
[0018] As shown in Figures 2 and 3, pin 14 also com- 
prises a further tubular portion 24, which is defined ex- 
ternally by surface 18, projects from intermediate por- 
tion 21 , and surrounds intermediate portion 22. Tubular 
portion 24 is defined internally by a conical surface 25, 
which extends facing an outer lateral surface 26 of in- 
termediate portion 22 and has an inside diameter taper- 
ing towards end portion 19. Surface 25 is spaced apart 
from lateral surface 26, and defines, together with sur- 
face 26, a cavity 27 in which portion 22 flexes in use. 
[0019] As shown in Figure 2, pin 14 houses a known 
lubricating device 28, not described in detail, for supply- 
ing lubricating fluid between pin 14 and bushing 16. 
[0020] Each pin 14 acts in the same way as an ordi- 
nary variable-section rod restrained at at least one end, 
and the different intermediate resisting sections of pin 
1 4 are so sized that, when the loads transmitted by plan- 
et wheels 5 to carrier 6 are such as to deform platelike 
bodies 8 and 9 and the tenons (not shown) of carrier 6, 
portion 22 flexes as shown by the dash line in Figure 3, 
while both portions 21 and 24 remain substantially un- 
deformed. In fact, by virtue of the particular connection 
of end portions 19 and 20 to platelike bodies 8 and 9, 
and of the deformation of platelike bodies 8 and 9 them- 
selves, the deflection of portion 22 generates a reaction 
on body 9 in opposition to the forces acting on relative 
planet wheel 5, to enable surface 18 of pin 14 to move 
while remaining parallel to itself and, hence, planet 
wheel 5 to mesh correctly at ail times with both sun gear 
2 and ring gear 4. Maintaining a substantially un- 
changed mesh condition between the planet wheels and 
the sun and ring gears alongside variations in the defor- 
mation of carrier 6 prevents the generation of undesired, 


unpredictableforces between the meshing teeth and lo- 
cal deformation of bushings 16, which would obviously 
result in steady, rapid impairment not only of the epicy- 
clic gear train but also of the transmission as a whole. 
5 [0021] As compared with known solutions, the partic- 
ular geometry of pins 1 4 also provides for greatly reduc- 
ing both the manufacturing and running cost of trans- 
mission 1 . That is, the geometry of pins 14, and in par- 
ticular the fact that each comprises only one reaction 
portion which is elastically deformable when stressed, 
enables only one of the two platelike bodies - in the ex- 
ample shown, body 8 - to be connected directly to the 
carrier 6 supporting body, with no need, as in known so- 
lutions, for complex, high-cost load balancing devices. 
[0022] Clearly, changes may be made to pins 14 as 
described herein. In particular, the various portions of 
pins 1 4 may be formed differently from those described 
or may be replaced by respective portions performing 
equivalent functions, without, however, departing from 
the scope of the present invention as defined by the ap- 
pended claims. 


Claims 

1. A pin (14) for connecting a gear (5) to a supporting 
member (6); the pin (14) having a respective axis 
(15), and comprising a first (19) and a second (20) 
longitudinal end portion connectable to said sup- 
porting member (6); a first intermediate portion (21 ) 
extending from saidf irst end portion (19); and a sec- 
ond intermediate portion (22) extending from said 
second end portion (20); said first (21 ) and said sec- 
ond (22) intermediate portion differ from each other 
in size and in flexural strength, said first intermedi- 
ate portion (21) having a cross section, measured 
in a plane perpendicular to said axis (15), greater 
than a cross section of said second intermediate 
portion (22) measured in a further plane parallel to 
said plane; the pin (14) being asymmetrical with re- 
spect to a plane (P) perpendicularto said axis (15) 
and through the center line of said pin (1 4), and be- 
ing characterized by being defined laterally by a 
cylindrical supporting surface (18), and by also 
comprising a single tubular portion (24) projecting, 
coaxially with said axis (1 5), from said first interme- 
diate portion (21), and surrounding said second in- 
termediate portion (22); said single tubular portion 
(24) being defined externally by said cylindrical sur- 
face (18). 

2. A pin as claimed in Claim 1 , characterized in that 
said single tubular portion (24) is defined internally 
by a surface (25) facing an outer lateral surface (26) 
of said second intermediate portion (22) and 
spaced apart from said outer lateral surface (26); 
said second intermediate portion (22) being de- 
formed, in use, inside said single tubular portion 
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(24). 

3. A mechanical transmission (1) comprising a sup- 
porting member (6) extending along a respective 
axis (3) and in turn comprising a first (8) and a sec- 
ond (9) substantially platelike portion facing and 
connected to each other; at least one gear (5) inter- 
posed between said first (8) and said second (9) 
portion; and a pin (14) connecting said gear (5) to 
said first (8) and said second (9) portion; charac- 
terized in that said pin is defined as claimed in 
Claim 1. 

4. A transmission as claimed in Claim 3, character- 
ized by also comprising connecting means (8a) for 
connecting said supporting member (6) directly to 
a connecting body (10); said connecting means (8a) 
being interposed between one (8) of said platelike 
portions (8)(9) and said connecting body (10). 

5. A transmission as claimed in Claim 4, character- 
ized in that one (8) of said platelike portions (8)(9) 
is connected integrally to said connecting body (1 0). 


Patentanspriiche 

1 . Bolzen (14) zur Verbindung eines Getrieberads (5) 
mit einem Tragelement (6); wobei der Bolzen (14) 
eine jeweilige Achse (1 5) aufweist und einen ersten 
(1 9) und einen zweiten (20) Langsendabschnitt um- 
faBt, der mit dem Tragelement (6) verbunden wer- 
den kann; einen ersten Zwischenabschnitt (21), der 
von diesem ersten Endabschnitt (19) aus verlauft; 
und einen zweiten Zwischenabschnitt (22), der von 
diesem zweiten Endabschnitt (20) aus verlauft; wo- 
bei dieser erste (21) und dieser zweite (22) Zwi- 
schenabschnitt sich in der GroBe und in der Biege- 
festigkeit voneinander unterscheiden; 
wobei der erste Zwischenabschnitt (21) einen 
Querschnitt aufweist, gemessen in einer Ebene, die 
rechtwinklig zur Achse (15) ist, der groBer ist als ein 
Querschnitt des zweiten Zwischenabschnitts (22), 
gemessen in einer weiteren Ebene, die parallel zu 
dieser Ebene ist; 

wobei der Bolzen (14) asymmetrisch in bezug auf 
eine Ebene (P) ist, die rechtwinklig zur Achse (15) 
ist und durch die Mittellinie des Bolzens (14) fuhrt; 
und 

dadurch gekennzeichnet, daB erseitiich durch ei- 
ne zylindrische Auflageflache (18) definiert wird, 
und daB er auch einen einzelnen rohrfdrmigen Ab- 
schnitt (24) umfaBt, der mit der Achse (15) koaxial 
ist, vom ersten Zwischenabschnitt (21) hervorragt 
und den zweiten Zwischenabschnitt (22) umgibt; 
wobei dieser einzelne rohrformige Abschnitt (24) 
auBen durch die zylindrische Flache (18) definiert 
wird. 


2. Bolzen nach Anspruch 1, dadurch gekennzeich- 
net, daB der einzelne rohrformige Abschnitt (24) in- 
nen durch eine Flache (25) definiert wird, die einer 
auBeren Seitenflache (26) des zweiten Zwischen- 

5 abschnitts (22) gegenuberliegt und von dieser au- 
Beren Seitenflache (26) beabstandet ist; wobei der 
zweite Zwischenabschnitt (22) in Gebrauch im In- 
neren des einzelnen rohrfdrmigen Abschnitts (24) 
verformt wird. 

10 

3. Mechanisches Getriebe (1), umfassend ein Trage- 
lement (6), das entlang einer jeweiligen Achse (3) 
verlauft und seinerseits einen ersten (8) und einen 
zweiten (9), im wesentlichen plattenartigen Ab- 

15 schnitt aufweist, die einander gegenuberliegen und 
miteinander verbunden sind; mindestens ein Ge- 
trieberad (5), das zwischen dem ersten (8) und dem 
zweiten (9) Abschnitt angeordnet ist; und einen Bol- 
zen (14), der dieses Getrieberad (5) mit dem ersten 

20 (8) und dem zweiten (9) Abschnitt verbindet; da- 
durch gekennzeichnet, daft dieser Bolzen wie in 
Anspruch 1 beansprucht definiert ist. 

4. Getriebe nach Anspruch 3, dadurch gekennzeich- 
25 net, daB es auch Verbindungsmittel (8a) umfaBt, 

um das Tragelement (6) direkt mit einem Verbin- 
dungskorper (1 0) zu verbinden; wobei diese Verbin- 
dungsmittel (8a) zwischen einem (8) der plattenar- 
tigen Abschnitte (8)(9) und dem Verbindungskorper 
30 (1 o) angeordnet sind. 

5. Getriebe nach Anspruch 4, dadurch gekennzeich- 
net, daB einer (8) der plattenartigen Abschnitte (8) 
(9) mit dem Verbindungskorper (1 0) test verbunden 

35 ist. 


Revendications 

40 1. Tourillon (14) pour coupler un engrenage (5) a un 
element porteur (6) ; le tourillon (14) ayant un axe 
respectif (15) et comprenant une premiere (19) et 
une seconde (20) partie d'extremite longitudinate 
pouvant etre couplees audit element porteur (6) ; 

45 une premiere partie intermediaire (21) s'etendant 
depuis ladite premiere partie d'extremite (1 9) et une 
seconde partie intermediaire (22) s'etendant depuis 
ladite seconde partie d'extremite (20) ; ladite pre- 
miere (21) et ladite seconde (22) partie intermediai- 

50 re different I'une de I'autre en taille et en resistance 
a ia flexion, 

ladite premiere partie intermediaire (21) ayant 
une section transversale, mesuree dans un plan 
perpendiculaire audit axe (15), plus grande qu'une 

55 section transversale de ladite seconde partie inter- 
mediaire (22) mesuree dans un autre plan parallele 
audit plan ; le tourillon (14) etant asymetrique par 
rapport a un plan (P) perpendiculaire audit axe (1 5) 
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et a travers la ligne centrale dudit tourillon (14) et 
etant caracterise par le fait d'etre defini laterale- 
ment par une surface porteuse cylindrique (18) et 
egalement de comprendre une unique partie tubu- 
laire (24) faisant saiilie, coaxialement avec ledit axe 5 
(15), depuis ladite premiere partie intermediaire 
(21) et entourant ladite seconde partie intermediai- 
re (22) ; ladite unique partie tubulaire (24) etant de- 
finie a I'exterieur par ladite surface cylindrique (1 8). 

10 

2. Tourillon comme revendique dans la revendication 
1 , caracterise en ce que ladite unique partie tubu- 
laire (24) est definie a I'interieur par une surface (25) 
faisant face a une surface laterale externe (26) de 
ladite seconde partie intermediaire (22) et espacee 13 
de ladite surface laterale externe (26) ; ladite se- 
conde partie intermediaire (22) etant d6finie, en uti- 
lisation, a I'interieur de ladite unique partie tubulaire 
(24). 

20 

3. Transmission mecanique (1) comprenant un ele- 
ment porteur (6) s'etendant le long d'un axe respec- 
tif (3) et, a son tour, comprenant une premiere (8) 
et une seconde (9) partie substantiellement sem- 
blable a une plaque faisant face et couplee Tune a 25 
Pautre ; au moins un engrenage (5) interpose entre 
ladite premiere (8) et ladite seconde (9) partie ; et 

un tourillon (14) couplant ledit engrenage (5) a la- 
dite premiere (8) et a ladite seconde (9) partie ; ca- 
racterise en ce que ledit tourillon est defini comme 30 
revendique dans la revendication 1 . 

4. Transmission comme revendique dans la revendi- 
cation 3, caracterisee egalement par le fait de com- 
prendre un moyen de couplage (8a) pour coupler 35 
ledit element porteur (6) directement au corps de 
couplage (10) ; ledit moyen de couplage (8a) etant 
interpose entre Tune (8) desdites parties sembla- 
bles a une plaque (8) (9) et ledit corps de couplage 
(10). 40 

5. Transmission comme revendique dans la revendi- 
cation 4, caracterisee en ce que I'une (8) desdites 
parties semblables a une plaque (8) (9) est couplee 
integralement audit corps de couplage (1 0). 45 
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